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SUBSURFACE AND SURFACE WASTE=-DISPOSAL PRACTICE ON MAUI
(Sein: 3% - v isto0 TABLE 1. SUBSURFACE AND SURFACE WASTE DISPOSAL ON MAUI AS OF DECEMEER 1972
SUBSURFACE AND SURFACE WASTE~DISPOSAL FRACTICE ON MAUI Honokohau EXPLANATION
Maui has an area of 728 square miles (1,890 square kilo- SITE Nt IURE OF WASTE TREATMENT DISPOSAL GROUND-WATER RESOURCES AFFECTED REMARKS
. . > . Calcoreous sedimentary maoterial o
meters).and.ls the second' largest island in the State. ;ts oo— ’ ‘ oo 1 | Alii Kai Condominium g/ --------------- Sewage Aerobic plant Cesspool Brackish weter-table zone in sediments
population in 1970 was slightly more than 39,000. The prin- 2 | Balusan Apartments E/ do Aerobic, cavittete 2/ 2 injection wells do
cipal towns are Wailuku, Kakului, and Ishaina, but resort —— 3 | Hale Hui Kai E/ - do Aerobic plant do do Flow 16,000 gpd
1 uvium -
areas along 1::he west(?rn coastllnes'of Haleakala and. We;t L | Hale Kai E/“" do Aerobic, cavittete Injection wells do - 4
D./IEUJ. are growing r_'apldly. The growing of sugarcane in t.e 5 | Hale Kai O Kihei 9/ do ke T dodaits do
isthmus area a{ld in the wc.estern par‘l:d of West Mau} constlg e 6 | Hale Napili E/ - do 4 injection wells Basal ground water in lava flows
tutes the main industry. Pineapple and cattle are importam 28 a%4 7 | Hale Ono Loa Condominium ¢f-mme=m=mm=un do Aerobic, cavittete 3 injection wells Brackish water-table zone in sediments Flow 1k,000 gpd
crops that occupy the higher and drier areas. The future S 8 | Hale Pau Hana ¢/ do Aerobic, chlorinated Injection wells | mecomeeeccoooommen do Flow 18,000 gpd
economic grov.zth of‘the 1slz_and, hox:rever, is probably tied to WEST MAUI . Number is site described in summary of 9 | Hana Kai Apartment E/ do Aerobic, cavittete 2 seepage pits Basal ground water in lava flows
the rapidly_lncreaslng tourist business. MOUNTAINS Haiku Moui disposal sites in tablel s coode 2l N L S a 4 in3 s . 3
ot £ 1 o I . 1 e eukwn  wEbe=RAe el 000~ 10 | Hono Kai Condominium g/ o do injection wells Brackish water-table zone in alluvium and lava flows-==---| Flow 10,000 gpd

. A dESCI‘:!.p ion Ox geo.ogy an grounasuaer IEHoUees 1 40K Approximate line af demarcation between volconic A0k Honokeana Cove Apar‘bmen‘bs _C/ ---------- do do Seepage pit- Basal ground water in lava flows
}nCludEd = 8 r?port by Secanny abe  Taesenei (19)4-2). e Lahaina reclervwgsf:‘:;if:;ous%dl g:%:;?:;u;g;::es-:;ngsgr|far 12 Hoyer Kai Apartments g/ --------- LA do Cesspools Brackish water-table zone in sediments
lolged of Meol s ‘oRmppace of “tio ¥oiigpimes, fhlgaas e Keanae 13 | Kaanapali Sewage Treatment Plant d&/---|  do Primary Irrigation water well | Fresh to brackish ground water in sediments and lava flows| Flow 1.1 mgd
West ¥e . Tig igtlphe commeiing Gheolcannos WaSsSerled Makawaa @ L 2 3 g gwes 14 | Kaanapali Tki Golf Course Clubhouse 4/|  do- Aerobic, cavittete Seepage pit Brackish water-table zone in sediments Flow 1,000 gpd
by Haleakala's lavas banking against the lower slopes of e o as a P 1a inteotd >

X : 5 A% 15 |Kehana Sunset c/ o erobic plant 2 injection wells Basal ground water in lava flows Flow 30,000 gpd
West Maui. The oldest rocks on the island are the highly ST R T T . . A - g oYy

e e B Wish fo the talk of b 16 | Kalama Terrace c/ o Injection well Fresh to brackish water-table zone in sediments—-——-—=e—--- 62 units
petIat Cf o T CRIaNE S ous, WaACh IEEEp Hhe e RO ¥ ' 5o 17 | Kihei Beach Condominium ¢/-m-e-ee=a--e do Aerobic plant, chlorinated|2 injection wells o —— Tocatien ot availatie
e laiiecs. N, W cekala, She baggitic. lenesthsel oo g 18 | Kihei Kai ¢/ do Aercbic, cavittete Injection well Brackish ground water in sediments and lava flows - -
pletely veneered by less permeable andesite in tne final 4 i i inium ¢/ —emmmeane a A i dant @0 |eeececeedOwe==-= : : .

- fir s o West, Beud, 4 hosaiel =) 19 | Kihei Kai Nani Condominium ¢ o ercbic plant do Brackish water-table zone in sediments Flow 27,000 gpd
stages of mountain building. €8 Ui, Tim SEREELC 20 |Kihei Sands Condominium ¢/-==me-=-=-ec do Aerobic, cavittete 4 injection wells vt Iocation not svailsble
lavas were less completely veneered by andesite and tra- 21 | Roger Knox c do S —— Injection well Basal ground water in lava flows
ghyt;. S\;:squint deea :r;:u.m hMishexgoiid dmuc§ of Zhg ) 22 | Kulakane c do Aerobic, cavittete Wells, cesspool _— do
Beazelc favBIL - ONS OnThES UL« Lo Ejuechly, enode 24 2 Kuleana ¢ -— do Aerobic plant Injection well i :
valleys of Haleakala were filled with post-erosional lava Hana o0 2 213‘_ Teilani g dor o eoaiiiss ?____ --2----do—----f ?fff?_‘jfffi_i’?_ffgg?fnts G degaTiovs i
flows, wnich covered the earlier formed basaltic lavas that 25 | Lokelani Condominium ¢/---e-=ecescomme do Aerobic plant, chlorinated|Wells and pit do-- " Flew 10,000 gpd
were exposed by erosion. Thke post-erosional flows, which . NS N e 2 < T 2 . >

26 | Mahina Surf Condominium _g/-- - do Aerobic, cavittete 2 injection wells Basal ground water in lava flows Flow 8,000 gpd
are extensive on the eastern and southern flanks of Haleaka- S) 07 |Maui Kei g/ do do 3 N e do . ey Lé 000" apd
1a, form:a highly permeable surface. Post-erosional lava '::'82‘3‘_"“‘“ 28 |Maui Pineapple Co. d/==m=mm-ceececac-- Cannery waste None Injection wells do ks ?
e "esﬁ W gre Limited tom giel axes peer e 29 |Maui Sands ¢/ Sevage Aercbic plant Seepage pit, wells Brackish water-table zone in sediments-----—e--c=-meoemcaa- Flow 24,000 gpd

At least 43 subsurface waste-disposal sites are on Maui. 30 | Nepili Apartments ¢/ do Aerobic plent, chlorinated|2 injection wells — | cccomcmcccoeeoo P e Tocation notlavailable
All excgp’f. six _are along 1§he coastline I.Jetv.:een Kaanapali 31 | Napili Lani g do Aerobic plant Seepage pit, wells Basal ground water in lava flows-- Flow 8,000 gpd
and Nepili Bay in West Maul and between Kihei and Makena on A 32 | Napili Shores Apartment c/------=e-e-- do Aerobic plant, chlorinated|2 injection wells =3 do o ---| Flow 30,000 gpd
the western flzfmks of Haleakala. These coastal sites are 20| 20 33 | Nepili Surf ¢/ do Seepage pit, wells B8
used .for the d}sposaZ.L of sewage effluent, mostly from sr.nall Ulipaiskiio 3k Nepili Village E/ do . ... . -|seepage pit =000 | eeea- 6 _ o =
faeroblc plants in rapidly-growing r§sort areas 1{10t serviced 35 | Pikake E/ -— do Aerobic, cavittete Seepage pit, wells Water-table zone in sediments
by sewers. Site 51, near Kamului Bay, consists of 15 36 | Puna Point Development ¢/=-=--em=eme-- do Aerobic plant - do Basal ground water in lava flows Flow 4,000 gpd
drllle@t wells scattered in a large resuientu?l subd1Y1s1on 37 | Punahou E/" do Aercobic, cavittete Injection wells Water~tatle zone 1h sediments —_ . _
Tor dlsposz?l of stor!fx and street runoff. Site 50, in the 38 |Tahitian Garden Apartments _c_/ --------- do do 0 [eeeeeemececeeeeo o e e e e e Kihei, location not
same subdivision, consists of at least two wells for dispo- - avail’l_able
sal of storm rumf?' i At Sl".‘—’e 28’ llqllld wastes from a pine- 39 David Ting Condominium S/ ------------- do do Seepage pit Water-table zone in coral limestone —y Do
apple cannery are injected into two 300-1‘00’5: (9l-met¢?=r) deep e 2 Lo | vehilcals Perrace Subdivisier _c/ _______ do Aerobic plant Cesspool Bicel premeill vt S lewe ER
wells. Tre subsurface and surface waste-disposal sites are 41 |Waipuilani Condominium g ---------- —— do | memeemeceea—- Injectionwell | cacsscccemea PR 05 o LR ol
listed in table 1 and are shown on the simplified geologic 156200
wap (fig. 1, sheet 3).
Two geohydrologic cross sections are drawn perpendicular SOLID-WASTE DUMPS _e_/
to the coastline in areas where most of the subsurface
waste-disposal sites are located. One cross section is FIGORSL L Mk O aR0L iggwgﬂ%g}g:ﬁ?ﬁgg_gggg%%ﬁ(}wﬁggﬁ:ﬁggl’os}xL SEUES, 42 | Hana dump----- — Ieachate None, burning Onsite fill Basal ground water in lava flows-- Domestic waste
drawn through disposal site 27 near Kaanapali (fig. 2, sheet ° 43 | Olowalu dump do do RGP Y — e do-- —— Do
3), and the other through site 2 near Kamaole (fig. 3, sheet Ll | Pukalani dump---- do do e me(p=em== dOmccmmmn e —————— - DO--
3). The sections were drawn from well-log information. Be- L5 | waikapu dump do do —e==QOm=m== === -do —- Do -
cause the nearshore sediments vary from horizons of highly
permeable sand and coral to those of silt and clay with low SUGARCANE MILL WASTES g/
permesbility, well logs and well and casing depths of dispo-~ . i . v . 0
sal wells are important data that need to be recorded. This L6 P§1a Sugar Mill —— Ponding Irr_’.l,gat:i_on, 1{md £il1l ?fffl ground waterdln lava flows || e et
information is necessary if the fate of the waste injected L7 | Pioneer Sugar Mill do Irrigation, fill, OgEan i do" e
into the subsurface is to be determined and monitored. Many L8 Puunene Sugar Millemooommmmmmmeeemeeen [ —ooeoe- do Irrigation, land £ill LR Sy O e = s
of these data are not available for many of the wells IsscwHonokohau 30 20’ 10 156200 L9 | Wailuku Sugar Mill - mm—mmm— | eeee—e- Tao Stream r-table zone 1n sediments =
drilled for the disposal of wastes.
Ground water in the sediments is brackish to saline along ‘ STORM WATER
e Gaigh JEC Biebiliee. A GOe AT T s z Y o R L Py — Storn rusofs | Wone Injection vells Brackish basal ground vater in 1ava flows-n-<m-z---c-=---| At least 2 wells
d ‘ i [momomemeeemmemme————=| Storm and street | None === |acceceedO==e==- Fresh water-table zone in calcareous rock and alluvi ——— i isi
chloride content and by scattered measurements on figure b, ;.;/J ‘J,bo 00 51 |Maui County b, e Stormf;nd street | None do P 15 wells in subdivision
sheet 3. Much of the Ilow-chloride content of basal ground ;,3;5/ / N P
water underlying the irrigated sugarcane areas is attributed )7 ’ ‘ g/ Small modular aerobic sewage-treatment unit developed by Hanna Enterprises in Hawaii.
to recharge from irrigation-water return. This chloride con- £ /
tent, however, rises as much as tenfold during the irriga- ' WEST T b/ - e/ Sources of information: b/ U. S. Geological Survey; c/ State Department of Health; d/ owner; e/ Maui County.
tion season because of prolonged pumping of ground water 4’ ) ;
owing to the decrease in the quantity of surface water ap- é'
& % MAUI d
plied during the late summer months. The rise, however, is 2 J Kgﬂw/
not permasnent. Tenorio and others (1970), showed the pres- ? PUU KUKUI Waildk / 7
ence of irrigation-water return in the basal ground-water ,' 2N 3<oz8e: i /I
bodies underlying the isthmus and western slopes of Haleakala Lahoino ‘ ’ MOUNTAINS 2 //}
: %% 31| Q4 1 .
and.the western slopes of West Maui. That study covered a p o) , I eanae . 500 SHORELINE 500 1000 {500, METEHS
period of 3 years. S \. “ ( £ Makawao B 230 T T T T T
Sewage from the sewered areas shown on figure 4 is dis- RN & = |
charged offshore through outfalls except the sewage from the ' | L 40118 )
Kaanapali area, which is used for irrigation. Inhabited *° N 1 ) =i 2001~ eo
areas, not sewered but serviced by cesspools, are also shown 'q!&!: 370 I “ I B2 v(
on figure 4. O . /
The area sewered in 1972 and that to be sewered by the L‘@‘ |/ 1607~ —1°°
sewer system proposed for the year 1990 are shown on figure f e
5, sheet 3. The data on figure 5 are extracted from a con- X . e' | a0 e
sultant's report, prepsred in 1971 by R. M. Towill Corp. e HANA 120 160/ T SHORIEL'NE 5?0 'Oloo 1500 2000 METERS
Waste-disposal sites pending in 1972, are listed in table 2 EXPLANATION e
and shown on figure 5. Nearly all of the coastal areas, 7 | 40
serviced by cesspools and small private sewage plants in % : 80T~ L AV A 120}~
1972, will be sewered by the County of Maui by 1990, if the Sewered areo ) 2 Wells —120
proposals in the Sewage Master Plan are adopted. % XHALERKALA Site 27 —130
s & g v 40—
Figure 6 is a photograph of the hydrosepasrator for mill i 5 80}
wastes at Paia Sugar Mill. The settling basin and injection Inhobited orea nat rviced by cesspoals 3, —20
wells for storm runoff at the Kahului development are shown LSEE/AE ¥ OCEAN  SEA Disposil site 2
in figure 7. 200 | o EEVEC 40— near Kamaole e
= irrigated sugarcane field Makena ) % Getal aud Two injectian wells
= § Ulupolokuo i80 °|°° cosree¥ony & 10 SEA
0!700 % 9 40f- ' ] LEVEL[——ZQCEAN Ao ATluvium 448700 LEVEL
is highest chlori e in milligrams per liter, £ Kaupa FLOWS J
of ground water in volcanic bedrock -
I g0 d d wh 8ot 401 {10
Line of equol chloride content during plariu. when e, ] Brackish to saline
ground ~water dr:el: ri':,:r.li‘:vcoll"‘izabrlv:mn milligrams Base of casing 30 wWoterinisediments gt
1700 120%- 8o/
(o] 1 2 3 4 SMILES a0
isetaor I I9I FHIEIMEVERS 30 200 1o 156%00" VERTIICAL EXAGGERATION X 25 VERTICAL EXAGGERATION X 25 17
16 N | 1 I 1 1 e 120’ | | | | 1
2000’ SHORELINE 2000’ 4000’ 6000’ 2000 SHORELINE 2000° 4000’ 6000’
FIGURE 4. MAP OF MAUI SHOWING SEWERED AREAS, INHABITED AREAS NOT SEWERED, SUGARCANE FIELDS,
AND CHLORIDE CONTENT OF GROUND WATER IN VOLCANIC BEDROCK.
FIGURE 2. GEOHYDROLOGIC SECTION THROUGH DISPOSAL FIGURE 3. GEOHYDROLOGIC SECTION THROUGH DISPOSAL
SITE 27 NEAR KAANAPALI. SITE 2 NEAR KAMAOLE.
156°40* 30 20" 10 186°00°
Honokohau
TABLE 2. PENDING SUBSURFACE AND SURFACE WASTE DISPOSAL ON MAUI AS OF DECEMBER 1972
&
NATURE
SITE NAME ot TREATMENT DISPOSAL GROUND-WATER RESOURCES AFFECTED REMARKS
FIGURE 6. PHOTOGRAPH OF HYDROSEPARATOR FOR MILL WASTES AT
PATA SUGAR MILL ! T. R. Chetleb h
o Wa Bl B S (6 e e e e Sewage Aerobic, cavittete & C 3 o i iMeNt§=———mmeme—n
o 2 | Cluw Mondiale Kuleana c/ do s, ke 8/ Cogsnl e e lgg‘gtig?gpgggﬁme
2 Glopac ¢/ S e do Aerobic, cavittete Injection wells Brackish ground water in sediments and lava flows | Flow 2,000 gpd
MAUI Hale Kamaole Condominium ¢/--=-==e-eeeeen- do g . T N - - e S e R i Flow 42,000 gpd
Haiku 2 Hale K:.Lni Properties .CJ do Aerobic plant Ieaching pits; wells | caccciccicmesosecassansy o e S Flow 8,000 gpd
PUU KUKUI  Wailuk 6 Honokai East ¢/ do < S Ty e e SR Iocati ¥ eveilinis
Roae T Island Surf Kapaa Condominium _c_/--- = So | R T e o o -y S ot ey
Lahaina MOUNTAINS 8 YabensiBoach G e i e © do oo e —ae Brackish ground water in sediments and lava flows | Flow 20,000 gpd
ﬂ> na Beach Apartment c/- do do Injection wells Basal ground water in lava flowS=e==-mme—cccmcmaa- Location approximate
Keanae 9 Kahana Reef Condominium _/ —— d i i
‘{ﬂ} Mak € 0 Aerobic plant, chlorinated | -----= dos— e R Sl AR e T P T || T T S
\\ a1 gﬁ arawte 10 Kahana Surf and Villa ¢/--ecceemmeccmeaaa o (o S N AR S D | S Gk, = | o= es s emma e S Flow 60,000 gpd
" o :erl Kz_atﬁlzz;le Nani Housing c do Sepbic tanks e mmemem QOmmmmmmmmm e e Flow 20,000 gpd
50" \ 50 13 ﬁhzi Bl(:icgegilllgpgﬁ < E/ go ------------ Injection wells Brackish ground water in sediments and lava flows | Cesspools not approved
------------------- o Aerobic, cavittete mmmmmedOmmmm e i ===-==-=--=------ | location approximate

1k | Kihei Villa Condominitm c do e il vt | s AL e o i R s el e e

ig }I{auah:‘ma;a g?ndom%nium ¢ Glor o e Seepage Pit =<0 | eceemcmmcmmm e mmes | mmeemeaas DO~=mmmemme

1 Iaha:!.na L e 4o e Injection wells Brackish water-table zone in coral limestone-==-=- | ==e—ccmcmmecacceanao

7 ina Racquet Club </ do Berobic, cavittete = =00| =~-eee- e P S R e e e Location not available
18 Makani Sands Apartments g ---------------- do Berobic plant | eee-e- i N | [ " T s IS RN (N Doencreeennns
HANA 1 S
Hona' =X 54y ;‘g l\l\lllan? IIEZI g:;.ldomlmwn </~ I B e e — Basal ground water in lava flowS-—e=-=m=meccmeoo-- Flow 40,000 gpd
EXPLANATION o1 Nan:}l‘h; Hoe 'CJ 2 T et IR Brackish ground water in sediments and lava flows | Flow 10,000 gpd
' 2 2 ng;al_ X r251ng Project ¢f---mmmmmmmmenn do Secondary Injection wells Basal ground water in lava flows-------==-====-m- Flow 90,000 gpd
m N2 2 Noio nrlli za Fos E/ do Aerobic plant 00| eececcecmceceeo Brackish ground water in sediments and lava flows | Flow 9,000 gpd
Sewered oreo, 1972 HALEAKALA 23 Sonena partment /- do Aerebic plant, chlorinated | ==—m====mac—oc- | oo o = el o S Flow 10,000 gpd
10,023 3 ggtrlgg?r Mgm Apartment E/ """""""" do Aerobic, cavittete Seepage trench Brackish water-table zone in sediments--==-ecec-- Flow 2,000 gpd
22 Pulynkalzs:}a; v g Agagtmefts _c_{-; --------- &9 do Injection wells Brackish ground water in sediments and lava flows | Flow 12,000 gpd
Tributory orea for sewer system praposed far year 1990 27 Eﬂilialr'i; R:gac.ejan SR E/- ----- do AerOb]:'c plant Ponds, irrigation Basal ground water in lava flows------cccccceacan Flow EOO)WO gpd
32 26 o8 The Royal Ma = E ¢/ do Aerobic, ‘cavittete Injection wells Ground water in sediments and lava flows==--=--=== Honokowai, location approximate
e Subsurtoce e — 2 e atind: © do Aerobic plant 0| ee-—-- do=m=mn== Brackish ground water in sediments and lava flows | Kamaole Beach, location
Waste disposal sites pending in year 1972 approximate
S o ; Ulupalakua . . 3 : PP.
N i o Ll = e s ey g do Aerobic, cavittete | smcemmeceeeoees Basal ground vater in 1ava £1OWS=----=---=-mn=-== Flow 6,000 gpd
31 ValleyarIlslgaDr;nwern 15/51: t go Chlorinated | mememememmeeeoee e e Kamaole, location approximate
————————— o eaLEl Cls—srmsSnarr o Aerobic, cavittete Seepage pits ; e mTTeo e o 11,000
o aesneil e Sponne 3 |Kihei Sewage-Treatment PLant gf-----=-n-m- a0 e e s, T R e e e e el o
for woste disposal ot depths obove sea level 33 Wailuku-Kahului Sewage-Treatment Plant E/— do do Injection wells | cocmcmcmemcccccecme———— o R S 6 mgd plant
3k Napili-Honokowai Sewage-Treatment Plant e/ do der e SR o S s R o L D L 4 mgd plant
Tributary oreas from R.M.Towill Carp., 1971
o [} 2 3 4 S MILES
FIGURE 7. PHOTOGRAPH OF SITE 50, SETTLING BASIN AND oo (R > e o \sdbos
INJECTION WELLS AT KAHULUI DEVELOPMENT 3/ Small modular aserobic sewage-treatment unit developed by Hanna Enterprises in Hawaii.
_}_3_/ - E/ Sources of information: b/ U. S. Geological Survey; c/ State Devartment of Health; d/ owner; e/ Maui County.
FIGURE 5. MAP OF MAUI SHOWING SEWERED AREAS IN 1972, PENDING WASTE-DISPOSAL SITES, - - B =
AND TRIBUTARY AREAS TO SEWER SYSTEM PROPOSED FOR YEAR 1990.

By
Kiyoshi J. Takasaki
1974

HYDROLOGIC CONDITIONS RELATED TO SUBSURFACE AND SURFACE DISPOSAL OF WASTES IN HAWAII




